BACKGROUND: Deciding which prosthetic aortic valve to choose is difficult in adolescents who
| INTRODUCTION
The selection of the most appropriate valve prosthesis in adolescents with irrepairable aortic valve lesions remains controversial. Treatment strategies should consider the growth potential and limit the number of interventions over their lifetime. Mechanical prostheses have superior durability over tissue prostheses in adolescents but lack growth potential. It is almost inevitable that the adolescents will outgrow the prosthesis. Prosthesis-patient mismatch (PPM) is a concern in adolescents. 1 In order to avoid PPM, implantation of mechanical valves with aortic root enlargement is a more attractive option for these adolescent patients. 2 The objective of our study was to retrospectively assess the long-term outcomes on adolescents who have undergone mechanical aortic valve replacement (AVR) with aortic root enlargement. 
| Surgical technique
The operations were performed through a median sternotomy and cardiopulmonary bypass, established via ascending aortic and single atrial or bicaval cannulation and mild hypothermia (32 ∼ 34°C). Left heart venting from the right superior pulmonary vein was established.
The ascending aorta was clamped and antegrade/retrograde cold blood cardioplegia was administered. A transverse aortotomy was performed and the aortic valve was exposed. The aortic valve was excised and the annulus was measured with the corresponding sizers.
The decision to select a larger size mechanical valve was made according to the patient's age and the body surface area (BSA 
| Statistical analysis

| RESULTS
Mean follow-up was 11.6 ± 3.3 years (range, 8.5 to 15.8 years).
The follow-up was 100% complete.
| Operative mortality and morbidity
The mean size of the implanted mechanical valves was 20. Figure 1 , with 96.6 ± 2.7% at one year and 94.7 ± 3.2% at eight years.
Forty-seven patients (81.0%) were in NYHA functional class I and eight (13.8%) were in functional class II. All surviving patients resumed normal lifestyles. Valve-related events included valve thrombosis in two patients which disappeared after two weeks of increasing the INR to 3.0, transient stroke in one, and gastrointestinal bleeding in two patients.
Minor self-limiting episodes of nose-bleeds were recorded in three patients. The valve thrombo-embolic and anticoagulation bleeding events occurred in patients who had not had INR testing on a regular basis. There were no haemorrhagic events requiring blood transfusion.
There was no mechanical valve endocarditis. Actuarial freedom from valve-related events was 88.1 ± 2.8% at four years ( Figure 2 ).
| Echocardiography
Echocardiography was routinely performed before discharge from the hospital and once a year during the outpatient visits. properties than adults with a faster heart rate, less incidence of arrhythmias, atrial dilatation, or myocardial dysfunction, making them less prone to develop thrombo-embolism than adults. 6, 7 In our cohort, there have been seven episodes of valve-related events in patients who did not have regular INR testing. Actuarial freedom from valverelated events was 88.1 ± 2.8% at four years. These low rates are similar to those reported for children undergoing a mechanical AVR.
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FIGURE 1 Overall patient survival was shown with the Kaplan-Meier analysis after mechanical aortic valve replacement with aortic root enlargement in adolescents, with 96.6 ± 2.7% at one year and 94.7 ± 3.2% at eight years
To maximize the therapeutic benefit from AVR, a larger size prosthesis should be implanted into the patient, as a prosthesis with a small EOA may result in persistent elevated transvalvular pressure gradients. 10, 11 In the adolescent patients with growth potential, aortic Mechanical AVR with aortic root enlargement and long-term anticoagulation remains an excellent treatment option in adolescent patients. In our experience it has been associated with acceptable, operative mortality, low incidence of thrombo-embolism, anticoagulation treatment-related haemorrhage, and good long-term survival.
Even more importantly, with the insertion of an adult-sized mechanical valve, a redo operation may not be required. We believe it represents a good alternative to available biological substitutes, including the pulmonary autograft. The addition of an aortic root enlargement procedure is essential to avoid long-term PPM.
